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ABSTRACT

Fuel loading and structure were estimated on 26 sites
randomly located within Ecological Landtypes (ELT)
within a 5657-acre preserve.  ELT’s are site scale units
that are similar with respect to local landform posi-
tion, geology, soils, and vegetation composition and
structure.  They range from 10 to 100’s of acres in
size.

Fuel loading within the 1 Hr., 10 Hr, 100 Hr, and 1000
Hr timelag classes were compared within and between
ELTs.  Additionally, herbaceous and leaf litter fuel loads
were estimated and compared within and between
ELTs.

Initial results indicate that there are differences in fuel
loading and structure between ELTs.  Quantifying the
differences in fuel load can influence prescribed fire
and wildfire management by identifying areas of heavy
fuel loads that can produce intense fire behavior.  Also,
ELTs may function as planing units for prescribed fire
planing.
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INTRODUCTION

This project was an attempt to describe and compare
fuel loading and structure by ecological landtype (ELT)
within southeastern Missouri.  ELTs are site scale units
(10 to 100s of acres in size) that represent areas with
similar local landform, geology, soil attributes, and
vegetation composition and structure.  The ELTs be-
ing developed for southeastern Missouri are part of a
larger Ecological Classification System (ECS) being
developed by the Missouri Ecological Classification
System Project (Meinert, D. et al. 1997).

ECS Applications

An ECS provides a framework to identify, describe,
and map, using GIS technology, ecological units of
land with similar biological (vegetation) and physical
(climate, landform, geology, soil) characteristics at
scales suitable for natural resources planning and man-
agement.  An ECS is a tool for assessing the capability
of land to sustain natural resources and respond to
management.  Additionally, an ECS is a common com-
munication tool for considering the conservation of
multiple natural resource values.

A hypothesis of ECS is that different ELTs will re-
spond to disturbance differently and vegetation within
a given ELT will respond to disturbance similarly.
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Describing fuel conditions within ELTs will provide
information that can be used for fire management.
ELTs associated with high fuels loads that may sup-
port intense prescribed fires or wildfires can be identi-
fied during prescribed fire planing or wildfire suppres-
sion.  Fuel loading estimates by ELT can aid in pre-
scribed fire planing by permitting estimates of pre-
scribed fire intensities and prescribed fire effects, thus
allowing the evaluation of a prescribed fire plan.

Missouri Ecological Classification System

The Missouri Ecological Classification System Project
is applying the US Forest Service National Hierarchy
of Ecological Units to landscape classification in Mis-
souri (Meinert, D. et al 1997).  The hierarchy has eight
levels that range from large, continental scale
ecoregions (Domain, Division, Province) through bio-
geographical subregions (Section, Subsection), to lo-
cal landscapes and individual sites (Landtype Asso-
ciation, Ecological Landtype and Phases) (Bailey, R.
G.  1980, Keys, Jr., J. et al. 1995).

Landtype Associations (LTAs)

A team comprised of representatives from the Missouri
Department of Conservation (MDC), Mark Twain
National Forest, USDA Natural Resources Conserva-
tion Service, and the University of Missouri-Depart-
ment of Geography are working together to develop
Landtype Associations (LTAs) for Missouri.  LTAs are
landscape scale units (10s to 100s of square miles in
size) which recognize patterns in local landforms, ge-
ology, soils, and vegetation.

Ecological Landtypes (ELTs) and Phases (ELTPs)

Ecological Landtypes and Phases (ELTs and ELTPs)
are being developed within the uplands and riparian
areas of the Current River Hills Subsection by a team
from the Missouri Department of Conservation, Uni-
versity of Missouri-Department of Conservation, Uni-
versity of Missouri-Department of Forest, and US Geo-
logical Survey.  ELTs and ELTPs are site scale units
(10 to 100s of acres in size) that recognize distinct
land units based on local landform position, geology
(stratigraphy, parent material), soil attributes (depth,
texture, water-holding, nutrient status), and vegetation
composition and structure.

PURPOSE

The two purposes for this project were to:

1. Describe fuel loading and characteristics within a
large preserve using ELTs to stratify fuel sampling,
and

2. Compare fuel loading and characteristics between
ELTs.

STUDY SITE

All fuel samples were collected from the Chilton Creek
preserve, a 5657-acre preserve managed by The Na-
ture Conservancy.  Chilton Creek Preserve is located
in Carter County, in southeastern Missouri.  Within
the ECS hierarchical classification, Chilton Creek is
located in the Ozark Highlands Section, Current River
Hills Subsection, and Current River Hills (LTA) (Fig-
ure 1).  Oak-Hickory forests are the dominant forest
type, but glade openings (openings in the forest char-
acterized by thin soils and prairie vegetation) and mixed
hardwood bottomland forests occur within the preserve.

METHODS

Sample Size

Data were collected from 24 plots located on eight dif-
ferent ELTs (Table 1, Figure 2).

Fuel Sampling

Methods followed Brown, J. (1974) and Brown, J. et
al. (1982).  Woody fuels were sampled by timelag class
along 50 ft transects.  Timelag classes are 1 hr (0-0.25
inches diameter), 10 hr (0.25-1 inch), 100 hr (1-3
inches), and 1000 hr (greater than 3 inches).  Litter
and herbaceous fuels were clipped from 2 sq. ft. plots
located at the end of each transect.  Fuel weights are
on a dry weight basis.  Litter depth was estimated ev-
ery 5 ft. along the transect.

Data Analysis

Fuel differences were tested using Fisher’s LSD mul-
tiple-comparison test (á=0.10).
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Figure 1. Location of the Chilton Creek Preserve within the ECS hierarchial classification.

Table 1. General Characteristics of sampled ELTs.
1Exposed Aspect = 120 to 330º.  Protected Aspect = 330 to 120º.
2RO = Roubidoux sandstone; UG = Upper Gasconade dolomite; LG = Lower Gasconade dolomite; EM = Emi-
nence dolomite

ELT N Aspect1 Landform Parent
Material2

Soil
Classification

Mean Basil
Area (ft2 /Acre)

Mean
Trees/Acre

3.1 3 Exposed Backslope RO/UG Ultic 71.29 135
4.1 3 Exposed Backslope RO/UG Ultic 90.94 150
5.2 1 Exposed Backslope LG/EM Alfic 83.03 164
6.2 3 Protected Backslope LG/EM Alfic 82.89 221

7.12 4 Exposed Variable Depth Chert &
Dolomite

62.91 187

9.1 6 Ridge Bench, Shoulder Ridge LG/EM Ultic 95.40 145
9.2 1 Ridge Bench, Shoulder Ridge LG/EM Alfic 82.55 216
12 3 Waterway Upland Waterway LG/EM Alluvial 55.46 147

DISCUSSION

Fuel load and structure comparisons indicated that
there were differences between ELTs (Table 2).  The
differences between ELTs were difficult to interpret due

to the small unequal fuel sample size between ELTs.
There were two reasons for the small and unequal sam-
pling:

1. This was a pilot project to test the feasibility of
using ELTs during fuel sampling, and the time we

Ozark Highlands Subsections
a.  St. Francis Knobs and Basins
b.  Central Plateau
c.  Osage River Hills
d.  Gasconade River Hills
e.  Meramec River Hills
f.  Current River Hills
g.  White River Hills
h.  Elk River Hills
i.  Prairie Ozark Border
j.  Inner Ozark Border
k.  Outer Ozark Border
l.  Black River Ozark Border
m.  Springfield Plain
n.  Springfield Plateau
o.  Mississippi River Alluvial Plain
p. Mississippi River Alluvial
q. Illinois Ozarks

Landtype Associations in the Current
River Hills Subsection

a.  Current-Eleven Point Pine-Oak
    Woodland Dissected Plain
b.  Current River Oak-Pine Woodland/
      Forest Hills
c.  Eleven Point River Oak-Pine
     Woodland/Forest Hills
d.  Black River Oak-Pine Woodland/
      Forest Hills
e.  Current River Oak Forest Breaks
f.  Jacks Fork River Oak-Pine Forest
    Breaks
g.  Eleven Point Oak-Pine Forest Breaks
h.  Black River Oak Forest Breaks
i.  Eminence Igneous Glade/Oak Forest
    Knobs
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were able to devote to field sampling was limited.
2. ELT designations were modified multiple times

during this project.  ELT designations are under
development and as more data are collected and
analyzed, ELT designations are being modified.

ELT designations are being finalized and field-tested
this summer.  A draft ELT manual will be completed
by July 1999 and research crews working for MDC are
field testing the ELT designations within the Missouri
Ozarks.  Once ELTs are finalized, they have the po-
tential to be an excellent tool for stratifying the land-

scape into ecologically similar units that may respond
in a similar manner to fire.

Collecting date by ELT provides date that can be eas-
ily modeled using GIS technology.  Collecting data by
ELT also provides a method for integrating different
data sets.

We hope to increase fuel sampling stratified by ELT,
in southeastern Missouri.  The final goal is to summa-
rize patterns in fuel loading by ELTs to provide a way
to coarsely map fuel loading and characteristics over

Table 2. Comparison of fuel characteristics by ELT.
*Indicates fuel characteristics that were significantly different (á =0.10) between ELTs.  Sample means within a
column followed by the same letter are not significantly different (á = 0.10).

Mean Fuel Load (Tons/Acre)
ELT N 1 Hr* 10 Hr 100 Hr* 1000 Hr* Clipped

Fuels*
Total Fuel

Load*
Litter

Depth (in.)*
3.4 3 0.0235def 0.449a 0.719ab 3.766ab 1.946cde 6.904ab 2.9af
4.1 3 0.0232cdef 0.369a 1.057b 0.644a 1.659abcde 3.752a 1.5bcdef
5.2 1 0.0233bcdef 0.444a 1.061ab 3.608ab 1.919acde 7.056ab 1.4bcdef
6.2 3 0.0234def 0.447a 0.709ab 1.771a 1.609abcde 4.559ab 1.8bcdef
7.12 4 0.0233cdef 0.335a 1.327b 1.419a 1.449abc 4.554a 1.4bcdf
9.1 6 0.0269abc 0.397a 0.690ab 6.261b 1.770cde 9.173b 1.9def
9.2 1 0.0228abcde 0.436a 0ab 0ab 2.604 3.063ab 2.1acdef
12 3 0.0271abce 0.434a 0a 1.647a 1.448abce 3.552a 1.3bcd

Figure 2. General appearance of the ELTs sampled.

ELT 3.1 ELT 4.1 ELT 5.2 ELT 6.2

ELT 7.12 ELT 9.1 ELT 9.2

ELT 12

large areas.  Additionally, this will provide a detailed
fuel inventory within the Missouri Ozarks.
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